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Jhe cross staff is planted in the ground on the base line at
the point from which a perpendicular is to be run : on its top
(at the eye-level) fits a hollow iron prism (cross staff head) of
octagonal section, in the side of which are vertical slits. A
very narrow slit in one face is diametrically opposite to a broader
slit with a vertically running thread in the centre. The head
is turned so that on looking through a narrow slit the wire in
the opposite slit falls exactly on a vertical rod planted further
up the base line. The observer then looks through the
narrow slit at right angles to the one falling on the base
line, and a rod is stuck in the ground in the direction of the
perpendicular, to be erected so that it coincides with the
wire in the opposite slit. The line joining the cross staff and
the rod which falls on the second wire is perpendicular to the
base line.
The optical square (which makes a cross staff unnecessary,
and is only very slightly more difficult to use) is a hollow cylinder
pierced by three openings, two large and rectangular of different
sizes and at right angles to one another, and a small circular
eyehole diametrically opposite to the smaller rectangular opening.
When the instrument is held horizontally, the observer standing
on the base line and looking down it through the eyehole, a
vertical rod planted on the base line will be seen in the upper
part of the field of vision. The lower part of the field is cut
off by a block from direct vision, but by means of a mirror at
45 degrees to the line of vision images of objects in a line at right
angles to the line of vision are reflected in the lower part of
the field* Thus a rod seen in the lower part of the field and
falling in a vertical line with the rod on the base line seen
in the tipper part will be on a perpendicular to the base line
drawn from the position of the observer.
The perpendicular, determined either with the cross staff or
with the optical square, is then ranged and measured with a
chain or tape, and its length recorded. Each perpendicular so
made is designated by its distance from the end (origin) of the
base Hne. Secondary perpendiculars (offsets) are then erected
on the primary ones in the same way, at suitable intervals,
where they will " pick up " (i.e. cross) the largest number of
" features " (i.e. physical or vegetational boundaries), and these
offsets are noted under the primary perpendiculars to which
they belong, each being designated by its distance from the
origin of its primary perpendicular.
The M features " on the base line are then recorded separately